Enhancement of nucleoside cytotoxicity through nucleotide prodrugs.
A common reason for the lack of cytotoxicity of certain nucleosides is thought to be their inability to be initially activated to the monophosphate level by a nucleoside kinase or other activating enzyme. In a search for other nucleosides that might be worthwhile anticancer agents, we have begun to examine the utilization of monophosphate prodrugs in order to explore whether any enhanced cytotoxicity might be found for the prodrugs of candidate nucleosides that have little or no cytotoxicity. To that end, 5'-bis(pivaloyloxymethyl) phosphate prodrugs of two weakly cytotoxic compounds, 8-aza-2'-deoxyadenosine (5) and 8-bromo-2'-deoxyadenosine (9), have been prepared. These prodrugs (8 and 12) were examined for their cytotoxicity in CEM cells and were found to possess significantly enhanced cytotoxicity when compared with the corresponding parent nucleosides. Further cell culture experiments were conducted to gain insight into the mechanisms of cytotoxicity of these two prodrugs, and those data are reported.